In our recent paper [Phys. Lett. B 753, (2016) 122], we have shown that both the odd and even tensor electric transition probabilities exhibit similar behavior within the generalized seniority scheme in a multi-j environment. This microscopic approach was used to show for the first time the occurrence of seniority isomers in the 13 − isomers of Sn-isotopes, which decay by odd tensor E1 transition to the same seniority (∆v = 0) state. In this letter, we extend our studies to odd tensor E3 transitions connecting different seniority states 
Introduction
The seniority scheme, first introduced by Racah [1] in the atomic context, has been widely successful in explaining the spectroscopic features of semi-magic nuclei. A generalization of the single-j pure seniority scheme to multi-j generalized seniority was presented by Arima and Ichimura [2] . Sn-isotopes represent the longest chain of isotopes in the nuclear chart. Because of the semi-magic nature of the Sn-isotopes, the seniority scheme [1, 3, 4] has been extensively used to understand the various systematics in these nuclei [5, 6] . These also provide a rigorous testing ground for the various effective interactions used in the large scale shell model (LSSM) calculations [7, 8] . We have recently used the generalized seniority formalism for multi-j degenerate orbits to show that both the even and odd tensor electric transition probabilities for same seniority (∆v = 0) transitions follow similar trends, as schematically shown by the solid line in Fig. 1 [9] . Here, the reduced transition probabilities, B(EL), follow a parabolic behavior with a minimum at the middle of the valence space. As a result, one expects larger half-life seniority isomers in the middle of the shell for both the even and the odd electric transitions. In our previous work [9] , we have convincingly shown that the E1, ∆v = 0 transition probabilities from the
13
− isomers in Sn-isotopes behave similar to the E2, ∆v = 0 transition probabilities of the 10 + and 15 − isomers in Sn-isotopes. As a consequence, the two classes of isomers may be treated on the same footing in this simple approach.
It was also pointed out by us that the B(EL) values for either odd or even L in the case of seniority change by ∆v = 2 exhibit an inverted parabolic behavior, as shown by the dashed line in Fig. 1 and theoretical calculations, which were quite far from the experimental data.
The behavior of the 3 − states, was later studied by Ansari and Ring [11] within relativistic quasiparticle random-phase approximation (RQRPA), which highlighted the new challenges in fixing the force parameters for the N L1 and N L3 interactions to reproduce the experimental data. The RQRPA estimates were successful in obtaining the overall trend of the B(E3) values. We now present a study of the 3 − states by using the simple microscopic approach based on generalized seniority scheme reported in our previous paper [9] . We find that the same scheme reproduces the systematics of B(E3 ↑, 0
) transition probabilities remarkably well. Remarkably, the involvement of the d and h orbits is required to explain the nature of B(E3) values, which supports the previous interpretation of these states being octupole vibrational in character, as these orbits can be connected by a ∆l = 3 interaction.
We have also carried out the seniority guided LSSM calculations by using the d and h orbits alone to validate our results, and are able to reproduce the measured systematics reasonably well. The generalized seniority scheme, therefore, turns out to be immensely useful in singling out the most critical valence space for the LSSM calculations. The 3 − states thus satisfy the generalized seniority scheme quite well. We present the details of the calculations and results in the next section.
Calculations and results
We have used the generalized seniority formalism for multi-j degenerate orbits presented in our recent paper [9] , to calculate the B(E3) values in the Sn-isotopes. The reduced B(E3) transition probabilities for n particles in the multi-jj = j ⊗ j ′ .... configuration can be obtained from the equation,
where the reduced matrix elements between ∆v = 2 states can be written in terms of seniority reduction formula as [5] ,
The coefficients in the square brackets depend on the particle number n, the generalized seniority v and the corresponding total pair degeneracy Ω = and d 3/2 orbits need to be included. As we show further the LSSM calculations carried out by us support this conclusion.
We have carried out the LSSM calculations by using the valence spaces of
, taking a cue from the generalized seniority calculations, though the active orbits, for the 50 − 82 neutron valence space, are 0g 7/2 , 1d 5/2 , 1d 3/2 , 2s 1/2 , and 0h 11/2 . We have used the Nushell code [13] and SN100PN interaction [14] for the LSSM calculations in the Sn-isotopes. 
Conclusion
To conclude, we have used the generalized seniority scheme for multi-j degenerate orbits to calculate the B(E3 ↑, 0 + → 3 that the transition involves a seniority change of 2. We also present LSSM 
